where α, β, γ ∈ 0, ∞ , α 1 − p − γ > 0, 0 < p < 1, every y n = 0 for n = −1, 0, 1, 2, . . . and the initial conditions y −1 , y 0 are arbitrary positive real numbers. We show that the equilibrium point of the difference equation is a global attractor with a basin that depends on the conditions of the coefficients.
Introduction and some basic observations
In [1], the global behavior of the difference equation
was investigated by Alaa E. Hamza and A. Morsy, where α ∈ 0, ∞ and k ∈ 0, ∞ . In [2], the global stability, the boundedness character and the periodic nature of the positive solutions of the recursive sequence
was investigated by Amleh et al., where α ∈ 0, ∞ and the initial conditions x −1 and x 0 are arbitrary positive real numbers. They showed that a necessary and sufficient condition which every positive solution of the above equation be bounded is α ≥ 1. Furthermore in [3] , the global stability and the periodic nature of the positive solutions of the difference equation
was investigated, where α > 0, the initial conditions y −1 and y 0 are arbitrary positive real numbers.
In this paper, we investigate the periodic character and the global stability of solutions of the nonlinear second order rational difference equation
where α, β, γ ∈ 0, ∞ , the initial conditions y −1 and y 0 are arbitrary positive real numbers and every y n = 0 for n = −1, 0, 1, 2, . . . , α 1 − p − γ > 0 and 0 < p < 1.
Other nonlinear, rational difference equations were investigated in [4]- [12] . We first recall some results which will be useful in the sequel. Let I ⊂ R and let f : I × I → I be a continuous function. Consider the difference equation
where the initial conditions y −1 , y 0 ∈ I. We say that y is an equilibrium point of Eq. (2) if y = f y, y .
denote the partial derivatives of f u, v evaluated at an equilibrium point y of Eq. (2). Then the equation 
In this case the equilibrium point y is called non-hyperbolic point.
The local stability of the equilibrium point of Eq. (1)
Consider the recursive sequence (1) where α, β, γ ∈ 0, ∞ , the initial conditions y −1 and y 0 are arbitrary positive real numbers and every y n = 0 for n = −1, 0, 1, 2, . . . , α 1 − p − γ > 0 and 0 < p < 1.
In this section, we discuss the local stability of the equilibrium point y and period two solutions of Eq. (1).
The equilibrium point of Eq. (1) is (12) and the linearized equation associated with Eq. (1) about the equilibrium point y is
Hence its characteristic equation is
By using Theorem 1.1, we have the following results.
Ì ÓÖ Ñ 2.1º Suppose that α, β, γ ∈ 0, ∞ , α 1 − p − γ > 0 and 0 < p < 1.
Then the following statements are true.
(i) The positive equilibrium point y of Eq. (1) is locally asymptotically stable if
(ii) The positive equilibrium point y of Eq. (1) is locally asymptotically stable, we will show that 2p βy
(1) is unstable and in fact is a repeller point if
β p p+1 < 2p α − γ p p+1 α 1 − p − γ .(16)
(iii) The positive equilibrium point y of Eq. (1) is non-hyperbolic point if
Since α 1 − p − γ > 0, then α > γ. So from α > γ and 0 < p < 1, we can write
By (19), we get 2p βy
On the other hand, from (15) we can write 
From (20) and (23), it is obtained (18). This completes the proof of the first part in the theorem (see Example 2.2 and Figure 1 ).
(ii) To show the positive equilibrium y of Eq. (1) is unstable (and in fact is a repeller point), Theorem 1.1 and (16) should be taken into account and
should be indicated. In view of α > γ and 0 < p < 1, we get
By (25), we get 2p βy
On the other hand, from (16) we can write
α 1 − p − γ > 0, 0 < p < 1 and (12) are taken into account that it is obtained 2p α − γ > α 1 − p − γ βy
˙I LHANÖZTÜRK -SAİME ZENGİN Using (28), we obtain
From (26) and (29), it is obtained (24). This completes the proof of the second part in the theorem (see Example 2.3 and Figure 2 ). (iii) Let (17) holds. In this case we get
Since α 1 − p − γ < 0, 0 < p < 1 and from (12), we have
By using (31), we get
and it is obvious that t = −1. Secondly from our hypothesis, since 0 < p < 1, we can easily see that
From (33), we have the following inequality
Furthermore, considering (12), (17) and (34) together, we get that
Thus, we obtain |s| < 2. Moreover, we have t = −1. This completes the proof.
Example 2.2. For α = 10, β = 4, γ = 2, p = 0.5, y −1 = 2 and y 0 = 5 the graph of the first 100 iterations of Eq. (1) is given in Figure 1 . The graph suggests that the solutions of Eq. (1) is converging to a stable equilibrium value of about y. If this converge continues in the form of a limit as values of y n can be predicted to be at or extremely near the equilibrium value. 
